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FOREWORD 
This final technical report on Infinity Display Optical Unit (Pancake 
Window)* summarizes the work performed by Farrand Optical Company, I nc . 
i n  accordance with NASA Manned Spacecraft Center, Houston, Texas, Contract 
No. NAS 9-8140 
The design, construction and principle of operation OF the equipment 
are briefly reviewed. An appendix is included giving the final acceptance 
test procedures and results, 
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1. INTRODUCTION 
1 , I  General 
. An TnfYnity dfsplay optical unit (Pancake Wlndow) as 
used in sTmuIators for aerial or space training devlces Is capable of 
presenting to the eye of the observer scenes or oblects whTch actually 
appear on a spherical surface at the obiect plane Tn such a manner 
as to make the projected scene or obiects appear to be optically at 
infinity. A high degree of realism is achfeved by the use of the 
Pancake Window as a mirror eyeplece whose focal plane may be at the 
observer's eye to provide a fleld of view of approxTmately 70'. Realism 
Is further enhanced by the apparent broadening of the field as the eye is 
brought closer to the window and apparent narrowlny of the field as 
the eye recedes from the window. 
In the Pancake Windows which are discussed In this report, 
the spherlcal obiect surface may be as large as 19 Inches diameter and the 
rmage as seen by the observer fills a 30 inch diameter wlndow when the 
eye Is at the optfmal distance from the window, increasing or decreasing 
as the eye approaches the wfndow or withdraws from it. 
1.2 Construction 
-
I ,  2.1 Optical Components (Figure 1-1 
-
There are three malor op'rical elements, namely the First 
Polarizing Plate, Eyepiece Mirror and Birefringent Assembly. The latber comprises 
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two birefringent plates, a beamsplitter and a polarlzer. 
I, 2.2 Mechanical Design 
As shown in Figure 1-2, the Pancake Window elements are 
mounted in a metal frame which also Includes provision for locating the 
spherical surface of the obiect a t  the correct distance from the first 
- 
- 
opflcal surface. 
-----I_______ 
-------- -we :. :L= %-ZL-z---- , _____ - 
The optical system, consisting of a Birefringent Plate Assembly, 
a Spherical Beamsplitter Mirror (Eyepiece Mirror) and a PoIarizlng Plate, is 
mounted in the Housing. The Housing, fn turn, 1s mounted, through an inter- 
mediate adapter, to the TV frame, Thls frame constitutes the interface with 
the actual TV system. 
I ,  3 Principle of Operation 
bs shown in Figure 1-1, light from the object plane Is 
polarized by through the first polar!zing plate. This polarized 
light passes through the partially reflecting eyepiece mirror and the 
first element of the compound plate. The beamsplitter element of the 
-- - -- - - - 
compound  plate reflects the image to  the eyepiece mlrror which collirnatei------- 
the light and produces the inf inlty effect. 
-- pp t - -- - - -- --- 
The proper alignment Is obtained by placing the vertex of the out- 
side radius of the TV face 7" from the surface of the Po!arizlng P!atei 
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1 1 .  DISCUSSION 
2.1 Component Conslderatlons 
2.2 in the first unit, #101, a n  HN-38 Linear Polarizer was used in  
the  Birefringent Plate Assembly with a n  HN-32 as  the  Polarlzing Plate Assembly. 
~ l s o ,  two Quarter Wave Plates were used in the  Birefringent Plate Assembly. 
In comparlson, a n  HN-22 Linear Polarizer was used tn the  Blrefrfngent Plate 
Assembly as  well as in  the Polarizing Plate of unlt #102. An additional Quarter 
- Wave plate was used in unit #lo2 acting as  a trimmer for unwanted ghost Images. 
2.3  he‘ optimum e y e  position on  Unit 8102 war found to  b e  26" from 
the  Birefringent Plate, mlnimizlng unwanted "ghost" and bleedthrough effects t o  
practically ze ro  when vlewed on-axls. Bleed-through becomes more visible 
from a n  off-axls position. Transmission was .4%. 
2.4 Test Results 
-- - - -  
-- 
- - - - - - -- 
All test results of Unit 101 and Unit 102 a r e  recorded in 
Appendix A. 
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ill, RECOMMENDATIONS 
3.1 It 1s recommended that conslderatlon be given in the future 
to updating the NASA wfndows, serfal numbers 101 and 102, to take advan- 
tage of state-of-the-art advances In the reflection reducfng f f l m .  These 
advances should provide fllms of less than 0.2% vfsual reflectance per 
surface. 
3.2 Also, to be consfdered in updating the NASA wfndows serfals 
101 and 102 Is the use of Quarter wave plates and polarizers whlch provide 
elliptical polarization whose degree of elI9ptTclf.y is Independent of the 
angle of Tncfdence. 
3.3 Materials are at hand and in development whfch should result 
In overall system performance to reach I% transmTssion and to reduce the 
variation Tn blekd-through with eye positton both longitudinally and laterally. 
The latter should increase the practical Ifmits of the traTnee1s freedom of head 
motfon, The acqufsitfon of these materials and fnitlatlon of development were 
accomplished after delivery of the NASA wlndows, #I01 and #102. 
FARRAND OPTICAL CO., INC 
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APPENDIX A 
A-i Acceptance Test Data Seri'al No. 101 
A-2 Acceptance Tesf Data Serial No, 102 
Under  C o n t r a c t  No. NAS 9-8140  
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I ' 
i ( R e f ,  Purchase  S p e c i f i c a t i o n  Pa ra .2 .5  and 3-01 
~ q u i ~ m e n t  s h a l l  be i n s p e c t e d  t o  de te rmi  ne compl iance  
i 
'. w i t h  t h e  a p p l i c a b l e  drawings  and s p e c i f i c a t i o n s  w i t h  
3 
r e s p e c t  t o  m a t e r i a l s ,  workmanship, and marking .  
REMARKS 
- 
( A )  Workmanship 
1) Damaged p a r t s  I/ 
- a - 2 )  Miss ing  P a r t s  V' 
3)  Genera l  F i n i s h  /" 
( B )  C l e a n l i n e s s  
1) ~ ! r r o r  S u r f a c e s  - t/ 
-- 
b 
2 )  , Lens S u r f a c e s  w' 
3)  ~ e a m s ~ l i  t t e r  S u r f a c e s  L /  
. i 
I 
4 )  Chambers J 
- 
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TEST 2.3 . B L E E D - T t I R O U G H  
( R e f .  Purchase  S p e c i f i c a t i o n  Para .  2 . 2 . 2 )  
. *  
i 
. P U R P O S E :  
t 'The purpose of t h i s  t e s t  i s  t o  demonstra te  t h a t  
"Bleed Through" o r  b r i g h t n e s s  of  t h e  source  image 
seen through the  o p t i c s  s h a l l  be no g r e a t e r  t h a n  
9.0 pe rcen t  of  t h e  b r i g h t n e s s  of t he  p r o j e c t e d  image; 
- EQUIPMENT: 
Pri t chard  Light  Meter o r  e q u i v a l e n t  . 
TV T e s t  ~ i x t u r e ,  P/N.121322 
METHOD: 
- a )  Cover TV f i x t u r e  with black paper excep t  f o r  a 
.5 in 'ch c i r c u l a r  opening i n  c e n t e r  of d i f f u s i n g  
s c r e e n .  I l l u m i p a t e  c i r c u l a r  opening evenly  wi th  
zenon a r c  lamp. 
. 
. i b )  P lace  T V  T e s t  F i x t u r e  i n  f o c a l  p lane of window. 
c )  S e t  u p  P r i t c h a r d  L i g h t  Xeter  10.0  f e e t  i n  f r o n t  
o f  window s u f f i c ' i e n t l y  o f f  a x i s ,  s o  t h a t  prime 
\ 
i m a g e  a n d  Sized-throcgh i i i iagc a p p e z r  a d j a c e n t  t o  
one a n o t h e r .  
2 .  
2 . . 
- ---__--- 
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I nt,&,r-,!t w V ,  5 . .,, .- ..-. - .- - - 
New York 
F A R R A N D  OPTICAL CO.,-fit. 
New York 
T E S T  2 . 3  ( c o n t )  
B R I G H T N E S S  D A T A  SHEET 
,- 
REMARKS : 
FARRAND OPT1 C A L  C O .  ,. 1  nc .  
/ QA.16015-463 New Y o r k  
. . 
TEST 2 .4  , TRANSMISSION 
( ~ e f .  P u r c h a s e  S p e c i f i c a t i o n  P a r a . 2 . 2 . 3 )  
PURPOSE: - 
The o b j e c t  o f  t h i s  t e s t  i s  t o  measure t h a t  t h e  
m i n i m u m  l i g h t  t r a n s m i s s t o n  t h r o u g h  t h e  o p t i c a l  
sys t em 1 s  one p e r c e n t  of  t h e  i n p u t  i l l u m i n a t i o n .  
, 
EQUIPMENT: 
1) P r i t c h a r d  L i g h t  Meter  o r  e q u i v a l e n t  
2 )  TV T e s t  F i x t u r e ,  P/N.121322 
M E T H O D :  
a )  Cover T V  T e s t  F i x t u r e  w i t h  b l a c k  p a p e r  e x c e p t  
f o r  . 5 '  d i a m e t e r  c i r c u l a r  opening  i n  c e n t e r  o f  
- 
d i f f u s i n g  s c r e e n .  
b )  P l c c e  TV ~ e s t  F i k t u r e  i n  f c c a l  p l a n e  o f  window. 
c )  ' S e t  u p  P c i t c h a r d  L i g h t  Meter  1 9  i n c h e s  i n  f r o n t  
. > 
of  windovr on a x t s  ( e y e p o i n t ) .  
d )  S e t  P r i t c h a r d  a t  . . i n f i n i t y  f o c u s ,  measure t h e  
i l l u k i n a t i o n  l e v e l  of t h e  c i r c u l a r  image and .1 
F A R R A N D  O P T I C A L  C O . ,  I n c .  / Q A . 1 6 0 1 5 - 4 6 3  
: New York 
. . 
TEST 2 .4  ( e o n t )  
e )  Remove window, l e a v i n g  TV s c r e e n  and move 
~ $ 1  t c h a r d  L i g h t  Meter 10 f t .  from s c r e e n .  
. f )  ~ e c o r d  i l l u m i n a t i o n  l e v e l  Rs and c a l c u l a t e .  
FARRAMD O P T I C A L  CO., I n c .  
. , a . New York 
REMARKS : - 
-- 
F A R R A D D  O P T I C A L  CO., Inc ,  qA. lbU13-4b .5  
tlew York : ; / 
4 . t  
TEST  2.5 F I E L D  O F  V I E W  
j (Ref .  Purchase S p e c i f i c o t i o n  Para .  2 . 2 . 1 )  
i P U R P O S E :  ! 
! 
To demonstra te  t h a t  t h e  c i r c u l a r  f i e l d  of view . . 
I 
i s  70 deg rees  minimum. > 
EQUI PMEf lT :  
7-12 pocket  t r a n s i t  or e q u i v a l e n t  
TV Tes t  F i x t u r e ,  P/N.1?1322 
M E T H O D :  
a )  I l l u m i n a t e  t he  e n t i r e  TV T e s t  F ix ture  
- ,  
sc reen  a n d  p lace  i n  f oca l  p lane o f  \ . r indow.  
- b )  P lace  T - 1 2  pocket  t r a n s i t  a x i s  of r o t a t i o n  
a t  e x i t  p u p i l ,  i . e .  192% inches  from n e a r e s t  
- 
o p t i c a l  elernent 'on a x i s .  
c )  l leasure f i e l d  of view by r o t a t i n g  T - 1 2  t r a n s l t  
. -2 
t o  edge of the  f i e l d  as rcqui;ed by t a b l e  and 
record  r ead ings .  
. 
1 
F A R R A N D  O P T I C A L  C O . ,  Inc. 
; New Y ork 
F I E L D  OF V I E W  D A T A  S H E E T  
I 
0 I 
V E R T .  TOP S I D E  I 3 x2- 
BOTTOM S I D E  = 73' 3- T~ 7 d 0 2  Jy ' 
A 
REMARKS:  
. 
M i  t n e s s e d :  
-2 4 2 - L p  
-3 
C u s t o m e r  - R e p  , D a t e  F O C I  - Q . A .  D a t e  
D C A S R  D a t e  
- ---_ / 
, . 
.- 
_- ..--. 
D. 
/ - I 
-- -. . I 
* 
I 
n P a g e  11. 
. , 
F A R R A N D  O P T I C A L  CO.,  I n c .  
; New York 
.TEST 2 . 6  . ' C O L L I M A T I O N  
(Ref .  Purchase  S p e c i f i c a t i o n  P a r a .  2 . 4 )  
P U R P O S E :  
. . The purpose  o f  t h i s  t e s t  i s  t o  show t h a t  v a r i a t i o n  
'. 
i n  c o l l i m a t i o n  a c r o s s  t h e  f i e l d  o f  view does n o t  
exceed  0.25 d i o p t e r s .  . 
E Q U I P M E N T :  
1) D i o p t e r - s c o p e  o r  e q u i v a l e n t  
2 )  T V T e s t  F i x t u r e ,  P/fj.121322 
M E T H O D :  
a )  P l a c e  TV T e s t  F i x t u r e  i n  f o c a l  p l a n e  o f  u/indo$r. 
b) W t t h  t h e  a i d  of  a  D i o p t e r - s c o p e ,  p l a c e d  a t '  t i le 
e y e p o i n t ,  s c a n  t h e  f i e l d  of  view,  f o c u s i n g  on 
b 
- -.....,,.. w V I  I a b r t ~  L V .  s J I I C ,  
New York 
* . 
/ 
Q A .  1 6 0 1 5 - 4 G 3  
T E S T  2 . 6  (cond)  
C O L L I M A T I O M  D A T A  S H E E T  
-
r 
D I O P T E R -  
S P O T  ON S C O P E  
T A R G E T  R E A D I N G  V A R I A T I O N  
-- -- 
, C e n t e r  " d /  -- 
1 L e f t  0 
2 " 0 
3 " .  0 
4 " I d 6  
5 " - , o f  
6 " 7 ,  
7 "  r1 07 
8 "  +I  i 
- 
9 'I +, i /  
t l o  I' I 1 
t 
t 
. 
, Center - , o /  
-..- 
1 Up - , a 2  
2 "  'to/ 
1 
. 3 "  0 
4 "  6 
5' 'I 
--- 
b 
6 " 0 
, 7 "  - 1 3 3  
---- 
Cknter - , @ I ,  
- 1 Down - ,‘.6 
2 " 6 
3 " + , n S  * 
I -

T.EST 2.7 R E S O L U T I O N  
-
i 
.. ! ( R e f .  P u r c h a s e  S p e c i f i c a t i o n  P a r a . 2 . 3 )  
i PURPOSE: 
I 
. s T h i s  t e s t  w i l l  show t h a t  the  r e s o l u t i o n  o f  t h e  
f 
t 
t s y s t e n  i s  e q u i v a l e n t  t o  2000  TV l i n e s  (1000 l i n e  . 
i 
p a i r s )  a c r o s s  t h e  f i e l d  o f  view,  v e r t i c a l l y  and 
\ h o r i z o n t a l l y .  
1 
E Q U I P M E N T :  
-
Air Force  R e s o l u t i o n  Char t  o r  e q u i v a l e n t ,  
M E T H O D :  
-- 
a )  P l a c e  Air Force  R e s o l u t i o n  C h a r t  a t  . the f o c a l  
p l a n e  o f  t h e  TV i n p u t .  
b )  W i t h  t h e  unaided  e y e ,  from t h e  eye r e l i e f  
- 
p o s i t i o n ,  o b s e r v e  t h e  R e s o l u t i o n  C h a r t  and 
. FARRAND O P T I C A L  C O . ,  I n c .  Q A .  1 6 0 1 5 - 4 6 3  
flew York ,T"C-) 
I ' 
, 
,TEST 2 . 7  ( c o n t )  
t 
! R E S O L U T I O t I  DATA SHEET  -- . . 9. ' .  
! 
Ni tnessed:  - ,,.. 
C: to. t.. ]7f7,:;7(jf -- .A -Q-L ,~  
 
Customer - ~ e : ,  Date 
* 
DCASR Date 
f!&? 
--------- --- F O C I  - R , A .  D a t e  
. ; New York d C I t / 
1 4 
5 SUMMARY 
. . 
a 
T h i s  t e s t  p r o c e d u r e  i n c l u d e s  t h e  I n s p e c t i o n  and T e s t s  per formed 
. on: . 
1) U n i t :  infinity D i s p l a y  O p t i c a l  U n i t  
-- -- 
I .  a F A R R A N D  O P T I C A L  C O . ,  I n c .  
.. . / 3 d 4 3 4 ~  P a r t  No: 
2 )  Date: ///2-/7 
In compl iance  w i t h  s p e c i f i c a t i o n :  ~ o n t r i c t  - No. NAS 9-8140 
. - / 0 HEA/J R E M A R K S :  fl // - /da-7- - / 
.? / 
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~ H K K I \ I I U  V r ~ r L r l L  w v . 3  gA.16U15-463 
New York 
f / 
-I 
. . 
I .  
TES'T 2..1 -.our G E ~ E R A L  I N S P E C T I O N  
(Ref -  Purchase  Specification Para .2 .5  and 3 .0)  
Equipment s h a l l  be i n s p e c t e d  t o  d e t e r m i n e  compl iance  
w i t h  t h e  a p p l i c a b l e  drawings  and s p e c i f i c a t i o n s  w i  t h  
. . r e s p e c t  t o  materials, workmanship, and marking .  
4 
. 
\ 
A p p l i c a b l e  Drawl rigs: 
135340 134070 134875 134879 ... -- 
. - 
... 3 REMARKS 
( A )  Workmanship 
1 )  Damaged P a r t s  
2)  Missing P a r t s  J L  C pcs J C V  9 1 \ 7 ~ & 1 . / g ~ ~  
3 )  General  F i n i s h  @A 
- .  
(8). C l e a n l i n e s s  
1 )  Mirror Surfaces /?T 
2)  Lens S u r f a c e s  b ~1- 
3 )  Beamspl4 t t e r  S u r f a c e s  
\ 
. . 4 )  Chambers -dP/ 
!if t n c s s e d :  
1 -  ---.--_ 
-. 
< L : : o + ~ c ~  - Rep Date I D a t e  
F A R R A N D  OPTICAL CO., I n c .  Q A . 1 6 0 1 5 - 4 6 3  
New York 
F A R R A N D  OPTICAL C O . ,  I n c ,  
New York 
' *j 
; ; 
TEST 2 . 3  B L E E D - ' T H R O U G H  
i - .  
(Re f .  P u r c h a s e  S p e c i f i c a t i o n  P a r a .  2 . 2 . 2 )  
PURPOSE:  . . .  i 
, The purpose  o f  t h i s  t e s t  i s  t o  d e m o n s t r a t e  t h a t  
+ 
"Bleed Through" o r  b r i g h t n e s s  o f  t h e  s o u r c e  ima,ge 
s e e n  th rough  t h e  o p t i c s  s h a l l  be no g r e a t e r  t h a n  
. - 
9.0 p e r c e n t  of  t h e  b r i g h t n e s s  of  t h e  p r o j e c t e d  image.  
. . 
- 3  
EQUIPMENT: 
P r i t c h a r d  L i g h t  Weter o r  e q u i v a l e n t .  
TV T e s t  F i x t u r e ,  P/N.121322 
- , METHOD: 
a )  Cover TV f i x t u r e  w i t h  b l a c k  p a p e r  e x c e p t  f o r  a  
- 5  i n c h  c i r c u l a r  opening  i n  c e n t e r  of  d i f f u s i n g  
s c r e e n .  I l l u m i n a t e  c i r c u l a r  opening  e v e n l y  w i t h  
b 
\ zenon a r c  lamp. 
. > b )  P l a c e  TV T e s t  F i x t u r e  i n  f o c a l  p l a n e  o f  window. 
c )  S e t  up P r i t c h a r d  L i g h t  Meter 10 .0  f e e t  i n  f r o n t  
o f  window s u f f i c i e n t l y  o f f  a x i s ,  s o  t h a t  pr ime 
image and b l e e d - t h r o u g h  image a p p e a r  a d j a c e i t  t o  
F A K K H N U  U I J I I L A L  L U . ,  i n c .  QA.16015-463 
, New York / '1 
1 * 1 
-ir 
TEST 2.3 ( c o n t )  
d )  S e t  P r i t c h a r d  L i g h t  Meter  a t  i n f i n i t y  f o c u s  
. . 
- " 
,,- a n d  measure t h e  i l l u m i n . a t i o n  l e v e l  o f  t h e  ' . 
PRITCHARD READINGS B L E E D - T H R O U G H  BRIGHTNESS 
R~ Rb % 
// 2 -  
. *. 
, 
REMARKS : 
- 
4 
Witnessed :  . . 
. 3 . 
Customer - Rep Date 
kqK~J%&y9 '  
, 
D C A S  R Date 
n 
FARRAND OPTICAL C O . ,  I n c .  
'. ' I ,  
a New York / Q A . 1 6 0 1 5 - 4 6 3  i & J 
a 1 .  . . 
TEST 2 . 4  TRANStelISSION -t 
. . 
. The o b j e c t  o f  t h i s  t e s t  i s  t o  measure t h a t  t h e  
m i n i m u m  l i g h t  t r a n s m i s s i o n  th rough  t h e  o p t i c a l  
s y s t e m  i s  one p e r c e n t  o f  t h e  i n p u t  i l l u m i n a t i o n .  
EQUI Pt*IEPlT: - 5 
1) P r i t c h a r d  L i g h t  t9eter  o r  e q u i v a l e n t  
2 )  TV T e s t  F i x t u r e ,  P/N.121322 . 
M E T H O D :  
- ,  a )  Cover TV T e s t  F i x t u r e  w i t h  b l a c k  p a p e r  e x c e p t  
, f o r  .5" d i a m e t e r  c i r c u l a r  opening  i n  c e n t e r  o f  
d i f f u s i n g  s .c reen .  
< 
- 
b )  P l a c e  TV T e s t  F i x t u r e  i n  f o c a l  p l a n e  of  window. 
\ 
c)  S e t  up P r i t c h a r d  L i g h t  Meter  19  i n c h e s  i n  f r o n t  
. 'J 
. 
of  window on a x i s  ( e y e p o i n t ) .  
d )  S e t  P r i t c h a r d  a t  i n f i n i t y  f o c u s ,  measure t h e  
g 
FARRAND OPTICAL CO., I n c .  Q A . 1 6 0 1 5 - 4 6 3  
I .  , New York 
1 
+ - / 
ir 
t ) .  
. . 
. . 
TEST 2 . 4  ( c o n t )  + . * .  
Remove window, l e a v i n g  TV s c r e e n  and' move 
I 
. , F A R R A N D  O P T I C A L  CO., I n c ,  
: , ; New York . . 
-" 
_/ QA. 16015-463 
9 I .  
% 
- TEST 2 . 4  ( c o n t )  I 9 . . 
1 T R A N S M I S S I O N  D A T A  S H E E T  
i .- ' . I 
Y -  
4 
I 
REMARKS : 
- 
, P R I T C H A R D  R E A D I N G  
R . + .  R 
4 
- 
W i t n e s s e d :  1 
\ 
, 'd 
. 
C u s t o m e r  - R e p  D a t e  D a t e  
DCAS R D a t e  
. 
- - 
WINDOW 
T R A N S M I S S I O N  % 
# 
L 
\ 
S P E C .  
F A R R A N D  OPTICAL CO., I n c .  
1 .  
Q A .  16015-463 
/ 1 New York 2 
e 
2 . . 
I .  
- TEST 2 .5  --- FIELD O'F VIEW + 
(Ref .  Purchase  ~ p e c i f i c a t i o n  P a r a .  2 . 2 . 1 )  - 
PURPOSE : 
To  d e m o n s t r a t e  t h a t  t h e  c i r c u l a r  f i e l d  o f  view 
i s  70 d e d r e e s  m i n i m u m .  
EQUIPMENT: . . . . 
T - 1 2  p o c k e t  t r a n s i t  o r  e q u i v a l e n t  - - 
. I .  
TV T e s t  F i x t u r e ,  P/N.121322 
: METHOD: 
a )  I l l u m i n a t e  t h e  e n t i r e  TV T e s t  F i x t u r e  
. ,  s c r e e n  and p l a c e  i n  f o c a l  p l a n e  o f  window. 
b) P l a c e  T-12 pocke t  t r a n s i t  a x i s  o f  r o t a t i o n  
a t  e x i t  p u p j l ,  i . e .  19+;; i n c h e s  from n e a r e s t  
- 
o p t i c a l  e l ement  on a x i s .  
\ 
c )  Measure f i e l d  of view by r o t a t i n g  T - 1 2  t r a n s i t  
t o  edge o f  t h e  f i e l d  a s  r e q u i r e d  by t a b l e  and 
FARRAND O P T I C A L  CO.,  I n c .  
. a .  QA .16015-463  
i , New York -------- 
., 
% 
. . 
TEST 2.5 ( c o n t )  
F I E L D  OF V I E W  DATA SHEET  
REMARKS : 
W i t n e s s e d :  
/J 
C u s t o m e r  - Rep D a t e  D a t e  
* 
. 
DCASR D a t e  
C 
- --_ _--- 
._ .
-_------ * 
w 
--- - . 
- I ,  I 
'. 
1 
Page 11. 4 .  
I 'a 
A. 
4 
FARRAND OPTICAL C O . ,  I n c .  / QA.16015-463 
a New York 1 '  7 3 '  
I , . 
. > 
. a  
+ 
T€ST 2.6 CBLLIMAVION " 
I - .  (Re f .  P u r c h a s e  S p e c i f i c a t i o n  P a r a .  2 .4 )  
I \ 
f P U R P O S E :  
The p u r p o s e  o f  t h i s  t e s t  i s  t o  show t h a t  v a r i a t i o n  
i 
I 
i 
i n  c o l l i m a t i o n  a c r o s s  t h e  f i e l d  o f  v iew d o e s  n o t  
e x c e e d  0 .25  d i o p t e r s .  
t \ - 
- 
EQUIPMENT: . A  
, 
1) D i o p t e r - s c o p e  o r  e q u i v a l e n t  
2 )  TV T e s t  F i x t u r e ,  P/N.121322 
METHOD: 
- t 
a )  P l a c e  TV T e s t  F i x t u r e  i n  f o c a l  p l a n e  o f  window. 
b )  W i t h  t h e  a i d  o f  a  D i o p t e r - s c o p e ,  p l a c e d  a t  t h e  
e y e p o i n t ,  s-can t h e  f i e l d  o f  v i ew ,  f o c u s i n g  O n  
e a c h  1 i g h t  h o r i z o n t a l  l y  and v e r t i c a l l y  and  r e c o r d .  
\ .  
. 3 
V a r i a t i o n  o f  c o l l i r n a t i o n  s h a l l  not '  e x c e e d  0 . 2 5  
d i o p t e r s .  
1 
. - ---_ 4- 
w 
. 
-- 
* 
--- - - 8 
1 
\ 
(:I : Q Page 12  
F A R R A N D  O P T I C A L  CO., I n c .  
' '. N e w  Y o r k  : t ,? / Q A . 1 6 0 1 5 - 4 6 3  
t f 
i 
4 '  
I .  
T E S T  2.6 ( c o n d )  
1 C O L L I M A T I O N  D A T A  S H E E T  
4 
- .  I I 
.* 
1 
V A R I A T I O N  
~. 
> 
f 
- 
SPOT. ON 
T A R G E T  
- C e n t e r \  
1 L e f  1 
r 
2 " 
3 I 1  ' 
- 
4 " 
5 " 
6 " 
7 " 
8 " 
9 " 
10 " 
D I O P T E R -  
S C O P E  
R E A D I N G  
# , /7 
I 
+,/F 
+./a . 
,t; * / D  
# /  / a  
75 fly 
fi &? 
V A R I A T I O N  
- .  . ,. 
S P O T  ON 
T A R G E T  
- 
Center 
1 R i g h t  
2 " 
3 " 
4 "  
5 " 
6 " 
7 " 
8 " 
9 " 
10 " 
D I O P T E R -  
SCOPE 
R E A D I N G  
,. , 
+ 2%' 
+- , ~ 2  
L?B 
ft /P- 
f - ,  / r -  
/ ,  /8 
f l # . / f @  
% DJ' 
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TEST 2.7 RESOLUTION 
( R e f .  P u r c h a s e  ~ b e c i f i  c a t i o n  Pa ra .2 .3 )  
. - 
PURPOSE: 
T h i s  t e s t  w i l l  show t h a t  t h e  r e s o l u t i o n  o f  t h e  
I 
sys t em is' e q u i v a l e n t  t o  2000 TV l i n e s  (1000 l i n e  
p a i r s )  a c r o s s  t h e  f i e l d  of  .view,  v e r t i c a l l y  and 
A i r  Force  R e s o l u t i o n  C h a r t  o r  e q u i v a l e n t .  
METHOD: 
. , a )  P l a c e  A i r  Force  R e s o l u t i o n  C h a r t  a t  t h e  f o c a l  
p l a n e  o f  t h e  TV i n p u t .  
b )  W i t h  t h e  una ided  e y e ,  from t h e  eye  r e l i e f  
p o s i t i o n ,  ;bserve t h e  R e s o l u t i o n  C h a r t  and 
\ -  
r e c o r d  t h e  s m a l l e s t  r e s o l v a b l e  p a t t e r n .  
. 
0 3 
c )  Repeat  p r o c e d u r e  a t  v a r i o u s  p l a c e s  h o r i z o n t a l l y  
and v e r t i c a l l y  and r e c o r d  a s  p e r  d a t a  s h e e t  
on page 15 .  
--- 
Customer  - R e p  Date  .-&&&-d4xzLF D a t e  
- + 
. 
- --__ --c 
* i , f ' : e e  F A R R A N D  OPTICAL CO., I n c .  QA.16015-464 
; Net1 York -.---- 
.cc* 
I 
3 
TEST 2.7 ( c o n t )  4 
RESOLUTION DATA .SHEET 
? .' 
L 
. 
. . HORIZONTAL VERTICAL 
LOCATION A IR  FORCE RESOLUTION AIR FORCE RESOLUTION 
CENTER / ~ L J & ~ , ; P J  ,'-r , 
- 1 5  R i g h t  
30 R i g h t  
tli t n e s s e d :  
./ -3- 
/-J 
/-J 
/-/ 
- 4  
/ 
- 
, 
15 L e f t  
30 L e f t  
10' Up 
20 up  
10  Down 
L70&D .c/ 
9 
J D ~  
, ~ 7 d 0  N/ 
3 8  d% /,A;< 
22&?/ 5 
38RZ 9 
422 *I _ 20 Down 
- > 
/-J 
. $  /-K 
- /+ 
/ -  / 
/-fl 
/ 
/ 
~ d f ~ b  9 
&I& .Y 
JOY@ 
dyzZnD * 
Jdbo ~ N * - k Y  
A%= & 
Jof l  C, 
27& Ir' 
